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Process for the manufacture of Elastomeric Polymers 

We, Farbwerke Hoechst Aktiekgesellschaft, vormals Meister. Lucius & 
Briining, -a body corporate recognised under German JL-aw, of 6230. Frankfurt (M)- 
Hoechst, Germany, do hereby declare the invention, for which we pray that a patent may 
be granted to us, and ±e method by which it is to be performedj to- be particularly 
described in and by the following statement : — 5 

The present invention relates to elastomeric block polyether amides and block 
polyester amides and a process for their manufacture. 

Various processes are known for making polyethec amides and polyester amides. 
Polyester amides are obtained, for example, by incorporating amino alcohols, diamines 
or dicarboxylic or hydroxycarboxylic acids containing amide groups into polyesters 10 
by condensation reactions at elevated temperatures in the presence of catalysts. Poly- 
ester amides are also obtainable from pdycarboxylic acid anhydrides and cyclic ureth- 
ancs, from dicarboxylic acid chlorides, glycols and diamines or from N,N' - acyi - bis- 
P - lactams and glycols or bisphenols. 

TTie polyether amides and polyester amides hitherto known have possessed only 15 
the mixed properties of pure polye±ers or polyesters and pure polyamides because 
the amide and ether or ester functions are statistically distributed in the chain mole- 
cules. When, for example, dicarboxylic acids containing amide groups are used, only 
polymers with statistically distributed ester and amide functions are obtained because 
of -ester-interchange and transamidation which take place under the conditions of the 20 
polyester, condensation. But even under conditions excluding ester-interchange and 
transamidation such components containing amide groups (all products hitherto known 
contain at most two amide groups) do not yield products with new properties since the 
components used are too short to have any influence as blocks in the molecule. 

It is known from the chemistry of polyurethanes, howevery that block polyester or 25 
polyether urethane ureas have new and valuable properties compared wkh statistical 
copolymers. These block polymers, which are elastomers of the so-called Spandex 
type, constitute heat-setting, elastic products, the properties of which are in many 
cases superior to those of conventional rubber. Their manufacture has been described, 
for example, in U.S. Patents 2,929,804 and 2,957,852. U.S. (Patents 2,957,852 and 30 
2,813,776 also describe, inter alia, the manufacture of polyesters and polyglycols hav- 
ing terminal carboxylic acid chloride groups. 

This invention is based on the observation that elastomeric block polyether amides 
and polyester amides can be obtained by reacting polyether and/or polyester dicarb- 
oxylic or disulphonic acid halides having an average molecular weight within the 35 
range of 500 to 5,000 and a softening point below -eO^C, if desired in admixture with 
up to 400 mol !%, calculated on the amount of polyether and/or polyester dicarboxylic 
or disulphonic acid halide, of simple dicarboxylic acid halides, with oligoamides hav- 
ing a molecular weight of at least 230 and carrying terminal groups capable of being 
acylated, in an amount within the range of 10 to 5Q% by weight, calculated on the 40 
total weight of the starting substances, in -the presence of acid-binding substances. The 
reaction is preferably carried out in solution, but may be carried out in substance. 

As polyether and polyester dicarboxylic and disulphonic acid halides as well as 
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the simple dicatboxyUc acid haHdes there arc preferably used the bromides and, advan- 
tageously, the chlorides. The polyether or polyester dicarboxylic or dj^lphonjc acid 
haiides of an average molecular, weight within the range of 500 and 5,000, to be used 
in the process of the invention can be obtained in the foUowing manner (the com- 
pounds referring to the preparation of the disulphonic acid halide being bracketed): 

(a) reaction of polyethers or polyesters containing terminal hydroxyl groups with 
at least 2 jnoles of a dicarboxylic acid [disulphonic acid] halide or phosgene or. with 
from 1 to 2 moles of a dicarboxylic acid [disulphonic acid] halide or phosgene, if a 
simultaneous chain lengthening is required; ^ , r i u • 

(b) reaction of polyethers or polyesters containing termmal carboxyl [sulpnonic 
add] groups with halogenating compounds, for example, phosgene, thionyl chloride, 
phosphorus oxychloride, pho^horus pentachloride, phosphorus trichloride, or the cor- 
responding bromides. j- i^u 

Polyethers suitable for the manufacmre of ±e polyether dicarboxylic or disulph- 
onic acid haiides are, for example, polyethylene oxide glycol, polypropylene oxide gly- 
col, polytetramethylcne oxide glycol, polypentamethylene oxide glycol, polyhexa- 
methylene oxide glycol, polydecamethylene oxide glycol, polyisobutylene oxide glycol, 
poly - 1,2 - butylene oxide glycol; copolyethers of ethylene oxide and tetrahydrofurane, 
of propylene oxide and tetrahydrofurane or of tetrahydrofurane or propylene oxide 
and glycidyl ethers (preferably methyl and ethyl), glycidic acid esters (preferably 
methyl and ethyl), or epichlorhydrin, the preferred molar ratio in the copolyemers 
being within the range of from 1:2 to 2: 1; bis - carboxymethyl derivatives of poly- 
alkylene oxides, for example, H0OC-CH2(0CT3CH3OIl2CH-),OCH2--C0OH and 
formals obtained, for example, from the reaction between hexamethylene glycol or 
pentamethylene glycol and formaldehyde. Some chain members in the polyediers or 
copolyethers may be aromatic or cycloaliphatic radicals. For example, p-xylene brom- 
ide may be reacted in an alkaline medium with polytetramethylenc oxide glycol to 
yield polyethers having one or more xylyiene radicals in the chain. The oxygen atonis 
of the polyethers may be partially replaced by sulphur atoms. A macro-glycol of this 
type can be obtained, for example, by splitting off water from a mixture of 1,4-butane- 
diol and bis-hydroxyethyl thiocthcr. 

Polyesters suitable for the manufacture of the polyester dicarboxylic or disulph- 
onic acid haiides may be prepared, for example, from the following acids and diols: 
carbonic acid, oxalic acid, succinic acid, glutaric Acid, adipic acid, sebacic acid, pime- 
lic acid, diglycolic acid, phthalic acid, isophthalic acid, terephthalic acid, hexahydro- 
lerephthalic acid, thiodibutyric acid, ethylene glycol, di-, tri- or polyethylene glycol, 
1,2- or 1,3 - propanediol, 1,4- or 2,3- or 1,3 - butanediol, 1,6 - hexanediol, 1,10- 
decanediol, 1,12 - octadecancdiol, 2,2 - dimediyl - propanediol - (1,3), glycerol-mono- 
methyl ether, N - bis - 05 - hydroxyethyl) - aniline, and cyclohexylene glycol. 

As condensates having molecular weights within die range of 500 to 5,000 but 
softening points of below 60°C, it is advantageous to use copolyesters, for example, 
of adipic add, ediylene glycol and 1,3 - butanediol, of adipic acid, phthalic acid and 
ethylene glycol or of terephthalic acid, ethylene glycol and polyethylene oxide glycol. 

For. the reaction of the polyethers or polyesters containing terminal hydroxyl 
groups with acid haiides there may be used, for example, the acid haiides of the 
following acids: carbonic add, oxalic acid, malonic acid, succinic acid, glutaric acid, 
adipic acid, pimelic acid, azelaic acid, sebacic acid, isophdialic acid, terephthalic acid, 
hexahydroterephthalic add, 4,4' - diphenyhnethane dicarboxylic add, 1,2 - ethane- 
disulphonic acid, 1,6 - hexanedisulphonic add, 1,5 - naphthalenedisulphonic acid, 1,3- 
benzenedisulphonic acid and 1,4 - benzenedisulphonic acid. Advantageously, sebacic 

acid is used. . 

The haiides of the aforesaid acids may also be used in the form of simple di* 
carboxylic acid haiides which are added, if desired, to the polyether and/or polyester 
dicarboxylic oc disulphonic acid haiides in an amount of up to 400 mol calculated 
on the amount of the polyether and/or polyester dicarboxylic or disulphonic acid 
haiides. 

The oligoamides containing terminal groups capable of being acylated, which are 
used in the process of the invention are advantageously obtained by transamidation of 
N,N' - acyl - bis - lactams and compounds capable of being bis-acylated in which 
one of the groups capable of being acylated is a primary or a secondary amino group. 

When N,N' - acyl - bis - ij? - lactams ai3C used as N,N/ - acyl - bis - lactams, 
transamidation proceeds substantially in one direction because of the strain in the 
four-membered ring. Oligoamides capable of being bisacylated and corresponding to 
the following generS formula are obtained: . 
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Ri R2R4 Ri 

X-^J-N--CO-<>--C-NH-A-NH-C^^ 
III II 

In the above formula, A represents the radical obtained by the removal of 2 OH groups 
fcom a dicarboxyhc or disulphonic acid, for example, oxalic acid, malonic acid, sue- 

CiniC acid. P'lutdrir: iiriH. atWnir ariA ntm«i'liV ^/^M ^«»f.:» i ?. _«j . < . 
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acid, ethylene diamine - N,N' - diadipic scid, N,N' - di - 6 - carboxylic - valeroyl- 
piperazmc, N,'N' - p - xylylenediamine - dioxalic acid, diglycolic add, 4,4' - diphenyl- 
erher - dicarboxyhc add, or bis - (4 - carboxyphenyl) - sulphone. Of the above acids, 
oxalic acid and terephthalic add are espedally advantageous. 

Ri 

15 The group X— Q— N— stands for the radical obtained by the removal of a H 15 

atom from the N atom of a compound capable of being bisacylated in which one of 
the groups capable of being acylated is a primary or secondary amino group of the 
Ri 

formula — N< and the other group X capable of being acylated is NH— R, OH, 
H 

SH, or SO.NH— R, the radicals R and R, which may be the same or different each 
20 representing an alkyl, alkenyl, cydoalkyl, aryl or aralkyi group or a hydrogen atom ort 
and Q representing the rest of the molecule. rye 

Ri 

Examples of suitable compounds of the formula X— Q— N— H capable of being 
bemg bisacylated are diamines, for example, ethylenediamine, tetramethylenediamine, 
hexamcthylenediamme, N - methylethylenediamine, .N,N' - dimcthylethylcnediamine, 

25 N - « - propylpropylenediamine - (1,3), 4 - aijiinobenzylamine, 3 - aminobenzyl- o« 
amme, p - xylylenediamine, fi - - aminophenyl) - ethylamine, 7 - (3 - amino- 
phenyl) - propylamme, m - phenylenediamine, p - phenyldiamine, 2,4 - toluylene- 
draraine, bcnzidme, 4,4' - diaminodiphenyhnethane, 4,4' - diaminodibenzyl, 2,4- 
diammodiphenyl, 2,6 - diaminonaphthalcne, piperazine, 3,3' - dichloro - 44' - di- 

30 ammo - diphenyl and 3,3' - dimethoxy - 4,4' - diaminodiphenyl, amino alcohols, for. 30 
example, erhanolamme, 1 - amino - propanol - (2), 4 - hydroxybenzylamine 4- 
aminobenzyl alcohol, 1 - aminomethyl - 2 - naphthol, 4 - aminomethylbenzyl alcohol 
and 4 - aminomethyl - cydohexyl - methanol, aminophenols, for example, and m- or 
p - aminophenol and m- or p- - aminothiophenol, cysteamine, 4 - aminomethylbenz- 

35 ene - sulphonamide, compounds already containing amide, ester, ether or sulphonic 35 
groups, for example, glycoHc acid - (2 - aminoethyl) - amide, ethylenediamine-N N'- 
dioxahc acid - dihydrazide, ethylenediamine - -N^N' - dioxaUc add - bis - (2-amino- 
ethylanude), 4,4' - diaminodiphenyl ether, 4,4' - diaminodiphenylsulphx)ne, glycine 
hydrazide, N - [4 - ammobenzoyl] - p - phenylenediamine, 4 - aminobenzoic acid- 

40 (4 - aminophenyl ester) and finally compounds containing no Q, for example hydra- 40 
zine, me±yl - hydrazine, diethylhydrazine and hydroxylamine. We hereby disclaim 
?^^"^u.i°^ benzidine m contravention of the Orcenogenic 'Substances Regulations 
1967 while ±ese Regulations remain in force. 

AC 11 raf<=als Rx to Rfi which may be the same or different each represents an 
45 alkyl, alkenyl, cycloaBcyl, aryl or aralkyi group or a hydrogen atom. Preferred radicals 45 
Tc kS"'^' «-C,H,-, --CH=€H,, cydohexyl--, C,H,- and 

R2 + R4 and R^ + R^, respectivdy, may form members of an aliphatic saturated or 
unsaturated rmg. R2+ R^ and R, + R„ respectively, are advantageously 



The transamidation of N,N' - acyl - bis - lactams of a larger number of ring 
members yields a miicture of three compounds of the following general formulae: 



X--Q-N-C0-[CHJ3H-NH-A-NH-lCHsb^-C0-N-Q-X 

R. R. 

X-Q-lJl-CO-tCHdy-NH-A-N-Q-X 

X— Q—ll— A— N— Q— X 

in which A and X— Q— N— have the meanings given above and y is a whole num- 
ber within the range of from 3 to 10. , , . . „j .„ot, w 

The compounds are not separated and the mixture may be used as such for 

bmldi^^up Wo^ p^^ capable of being bisacylated by transamidation 

of N N' - acyl - bis - - lactams has already been described m French Patents 
1 437,020 and 1,437,021. Por, an illustration there may be indicated the reacuon of 
N,N' - oxalyl - bis - (4,4 - dimethylazetidine - 2 - one (with p - ammobenzyiamme; 



and the reaction of N,N' - terephthaloyl - bis - pyrroUdone - 2 with p - phenylcne 
diamine: 
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It is advantageous to use derivatives of N,N' - acyl • his - • lactams (obtain- 
able according to German Auslegeschift 1,186,065), and preferably 4,4' - dime±yl- 
azetidinone, for the synthesis of the block polyether (ester) amides because of the 

5 specific nature of the reaction and the higher yields obtained as well as the high melt- 5 
mg points of the reaction products. 

When it is intended to obtain elastomeric block polyedier. (ester) amides for tex- 
tile uses, digoamides of high melting points are desirable. The softening points of the 
elastomers should be at least 150°C. The reaction of the polyether and/or polyester 

10 dicarboxylic or disulphonic acid halides with the oligoamides containing terminal 10 
groups capable of being acylated, is carried out according to the prescriptions used 
for acylations in the presence of acid-binding substances that is, substances that react 
with an acid to give a neutral compound. As acid-binding substances pyridine, N- 
me±ylpiperidine, N,N - dimethyl aniline, iriethylamine, sodium hydroxide, sodium 

15 carbonate and magnesium oxide may, for example, be used. When the reaction is 15 
earned out m solution, organic terdary amines are preferred since they arc soluble in 
the organic solvents used. 

The reaction may be carried out in the absence of presence of a solvent. When 
working in the presence of solvents, it is advantageous to use those which dissolve the 
block polymer or at least swell it to a certain extent, for example, chlorobcnzenc, 20 
dioxane, acetonitrile, dimethylformamide, dimethylacetamide, phosphoric acid-tris- 
dimethylamide, N - methyl - pyrrolidone or mixtures of these solvents. 

The reaction is preferably carried out at a relatively low temperature to avoid 
the occurrence of transacylations. The reaction temperature is therefore preferably 
25 within the range of -20 to +"80^C, and advantageously within the range of 0 to 25 
+ 30'*C. The time of reaction is preferably within the range of from 1 to 30 hours 
advantageously between 5 and 10 hours. The reaction mixture is preferably stirred 
from time to time. 

To obtain highly elastic products, an optimum ratio of polyether or polyester 

30 to oligoamide must be observed. Depending on the nature of the compounds used, the 30 
amount of oligoamide should be within the range of 10 to 50!% by weight calculated 
on the total weight of the starting substances for the elastomer. When oligoamide 
components of low molecular weight are used, the said ratio is in general not obtained 
by using the substances in a molar ratio of 1 : 1. 

35 A simple method of obtaining relatively high proportions of oligoamides consists 35 

^n addmg simple dicarboxylic acid halides to the polyether or 
polyester dicarboxylic acid halides and then .to carry out the reaction usin^ 
an increased amount of oligoamide. Especially when the polyether or polyester dicarb- 
oxylic acid halides arc obtamed by reacung polyethers or polyesters having terminal 

40 hydroxyl groups widi dicarboxylic acid halides, it is advantageous to use from the 40 
beginning an excess amount, that is an amount corresponding larger than 2 moles, 
of dicarboxylic acid halide since this substantially prevents a chain lengthening of die 
polyether or polyester by a double reaction at the same dicarboxylic acid halide. For 
the same reason, the polyether or polyester containing terminal hydroxyl <^oups is 

45 preferably slowly added to die acid dihalide togedier with an acid-binding substance 45 
in order to ensure that the acid dihalide is always present in excess. 
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There may be cases, however, in which the molecular weight of the polyether or 
polyester is undesirably low. In this case, a deficiency, that is less than 2 moles, but 
more than 1 mole, of dicarboxylic acid halide is used per mole of polyether or poly- 
ester, in the manufacture of the polyether or polyester containing terminal acid halide 
groups, in order to obtain a chain lengthening. . 

The second reaction stage is carried out in the same vessel. The ohgoamide is 
added together with an acid-binding agent to the polyether or polyester contaming 
terminal acid halide groups. When proceeding in ±e presence of a solvent, the salt which 
has been formed can generally be removed from the viscous solution by pressure 
filtration and the block polymer may be spun direcdy or may be precipitated. 

The properties of the elastomeric products can be modified widiin wide limits by 
an appropriate choice of the components and variation of the concentrations in which 
the components are used. For. example, the softening points may be within die range 
of from room temperature to about 300°C, the elongation at break may vary between 
a few per cent and about 1500.% and the solubility between good solubility and com- 
plete insolubility. ■ ^ 1 • u • 

The products may be used, for example, for the manufacture of elastic neat- 
setting filamcntsi, fibres, sheets and fihns or elastic shaped structures* as raw materials 
for lacquers and varnishes, or as adhesives and thickening agents. 

The following Examples illustrate die invention. The parts are by weight, and the 
percentages referring to the solutions are also by weight. The spinning solutions and 
precipitating badis are at room temperature. By acid-number is meant die number of 
milligrams of KO'H necessary to neutralize one gram of substance. 

Example 1 

19.8 Parts of a copolyester of adipic acid, ethylene glycol and dietiiylene glycol 
felrlj "widi a content of hydroxyl groups of IMy^ and an acid number smaller 
than 1.5, were dissolved in 100 parts of N-metiiylpyrr&lidone and 20 parts were dis- 
tilled off to remove low boiling parts and water. After die addition of 1.82 pans of 
triediylamine, the solution was introduced widiin 20 minutes, while cooling widi ice, 
into a solution of S:6 parts of sebacinyl chloride in 30 parts of chlorobenzene. The 
batch was allowed to stand for 4 hours at room temperature. Then a solution of 13.41 
parts of N,N' - oxalyl r bis - [fi • amino - isovaleric acid - (4 - aminobenzyl)- 
amide] of the formula 

(obtained from 1 mole of N^^' - oxalyl - bis - (4,4 - dimetiiylazetidine - 2 - one) 
and 2 moles of 4 - aminobenzyiamine, melting point after crystallization from di- 
methylformamide 263°C), 6 parts of triethylamine and 100 parts of N-methylpyr- 
rolidone was added widiin 20 minutes whHe cooling widi ice. After reacung for some 
hours at room temperature, die precipitated trie±ylamine hydrochloride was removed 
from the viscous solution by pressure filtration, die chlorobenzene was drawn off at 
low temperature under reduced pressure and die product was precipitated with water 
or spun direcdy from die solution. There were obtained 39 parts of an elastomer 
having an oligoamide content of about 34%, a relative viscosity of i;rel. of 2.1, deter- 
mined on a solution of 1 g of substance in 100 ml of - chiorophenol at 20°C, and a 
softening point of about 160^C. Filaments spun into water form a 50% solution in 
dimediylformamide had an elongation at break of 500% and an elastic recovery of 
80% at an elongation of 100%. 

Example 2 

17 6 Parts of a copolyester of adipic acid, ediylene glycol and die±ylene glycol 
('-<1- 1) having a content of hydroxyl groups of 1.61'% and an acid number smaller 
than 1 5, were dissolved in 120 pans of N - metiiylpyrroUdone and 20 pans were dis- 
tiUed off to remove low-boiUhg parts and water. After die addition of 1.62 parts of 
triediylamine die solution was added widiin 30 minutes at 20«C to a soluuon of 7.31 
parts of terephthaloyl chloride in 65 parts of chlorobenzene. The batch was heated at 
40°C for 10 hours. Then a solution of 16.04 parts of N,N' - terephthaloyl - bis - 1^- 
amino - isovaleric acid - (4 - aminobenzyl) - amide] of the formula 
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(obiamed from 1 mole of N,N' - terephthaloyl - bis - (4,4 - dimethylazetidine - 2- 
one) and 2 moles of 4 - ammobenzylamine, melting point after crystallization from di- 
. mechylformamide 223C), 6.5 parts of triethylamine and 120 parts of N - methyl- 

5 pyrrohdone was added widiin 30 minutes at 20^C The batch was reacted by heatmg 
for 5 houn at 40^Q the triethylamine hydrochloride was removed by pressure filtra- 
tion at elevated temperature and after removal of the chlorobenzene the product was 
spun into water or precipitated widi water. 38.4 Parts of an elastomer having a con- 
tent of ohgoamide of about 42%, a relative viscosity ^reL of 1.9, determined on a 

10 solution of 1 g of substance in 100 ml of o-chJorophenol at 200C, and a softening 
pomt of about 190°€ were .obtained in a substantially quantitative yield. Filamente 
spun into water from a 35% solution in dimethyl sulphoxide had an elongation at 
break of 340(%, an elastic recovery of 85% at an elongation of 100% and a tensile 
strength of 0.5 g/den. 

15 Example 3 

. J^'^ Parts of a poly - 1,2 - butylene oxide glycol of an average molecular weiffht 
of 1020 were dissolved in 90 parts of N - methyl - pyrrolidone and 20 parts were 
distriled off to remove readily volatile parts and water. After die addition of 4 05 
pans of triethylamine, the solution was added within 20 minutes, while cooling \^di 
2® a solution of 11.0 parts of sebacinyl chloride in 35 pans of chlorobenzene. 20 

io allowed to stand for 4 hours at room temperature and a solution of 

12.91 parts of NjN' - oxalyl - bis - - amino - iso - valeric add - (4 - amino- 
benzyl) - amide], 6 parts of triethylamine and 100 parts of N - methylpyrrolidone 
was then added within 20 minutes while cooling with ice. After some hours at room 
25 temperature, the viscous solution was clarified by pressure filtration, the chlorobenzene 25 
was drawn oflF under reduced pressure and the polymer was precipitated with water 
40.5 Pans of an elastomer having a content of oligoamide of 31.5%, a rfiladvc vis- 
cosity 7} rel of 2.1, determined on a solution of 1 g of substance in 100 ml of o-chloro- 
phenol at 20^, and a softening point of about 175°C were obtaraed. Filaments spun 
mto water from a 42.51% solution in dimediylformamide had an elongation at break of 
450% and an elastic recovery of 85% at an elongauon of 100%. 

Example 4 

r -.ai:^"^ °^ ^ " ' ^"^yle^e o'^i^e glycol of an average molecular -weight 
-n 5 ^1^^ dissolved in 90 parts of 'N - mediylpyrrolidone. 20 Parts of solvent were 
distiUed off to remove slight amounts of moisture. After the addition of 2.43 parts of 35 
triethylamine, the solution was added within 20 minutes, while cooling with ice to a 
solution of 8.8 parts of sebacinyl chloride in 35 par.ts of chlorobenzene. The batch was 
allowed to stand for 4 hours at room temperature. After that time a solution of 11 24 
parts of N,N' - oxalyl - bis - [fi - amino - isovaleric acid - (m - aminoanilide)] 
40 of the formula 
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(obtained from 1 mole of N,N' - oxalyl - bis - <4,4 - dimediylazetidine - 2 - one) and 
2 moles of p - phenylenediamine, melting point after crystallizaion from dimethyl- 
amide/ethanol 273°C), 6 parts of triethylamine and 100 parts of N - methylpyrrol- 45 

45 idone was added within 20 minutes at 10 to 15^. After reacting for some hours, the 
triediylamine hydrochloride was removed by pressure filtration, the chlorobenzene was 
drawn off under reduced pressure and the polymer was precipitated with water. 41 
Parts of an elastomer having a content of oligoamide of 27%, a relative viscosity t; rel 
of 2.3, determined on a solution of 1 g of substance in 100 ml of o-chlorophenol at 

50 20*K], and a softening point of about 160°C were obtained. Filaments spun into water 50 
from a 45% solution in dimethylformamide had an elongation at break of 550%, an 
clastic recovery of 951% at elongation of 100% and a tensile strength of 0.6 g/den. 
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Example 5 

32.32 Parts of an anhydrous poly - 1,2 - butylene oxide glycol of an average mole- 
cular weight of 2020 and 3.24 parts of triethylamine were dissolved in 130 parts of N- 
methylpyrrolidone. The solution was added vidthin 20 minutes, while cooling with ice, 
to a solution of 8.6 parts of sebadc acid chloride in 30 parts of chlorobenzene. After 
4 hours at room temperature, a second solution of 9.37 pans of N,N' - oxalyl - bis - 
[fi - amino - isovaleric acid - (p - arainoanilide)] of the formula 

jTX f*'^ jr-\ 



(obtained from 1 mole of N,N' . oxalyl - bis - (4,4 - dimethylazetidine - 2 - one) and 
2 moles of *p - phenylenediamine, melting point after crystallization from dimethyl- 
formamide or pyridine 286°C), 4.55 parts of triethylamine and 140 parts of N- 
methyl - pyrrolidone was added within 20 minutes while cooling. The batch which 
rapidly became viscous was allowed to stand for some hours at room temperature. 
After pressure filtration and removal of die chlorobenzene the product -was precipi- 
tated with water and dried at 60<>C in a vacuum dryer. 47 Parts of an elastomer hav- 
ing a content of oligoamide of 19.6%? a relative viscosity tj rel. of 2.0, determined 
on a solution of 1 g of product in 100 ml of o-chlorophcnol at 20°C, and a softening 
point of about 225°C were obtained. Filaments spun mto water from a 48% solution 
in dimethylformamide had an elongation at break of 580%, an elastic recovery of 
97% at an elongation of 100% and a tensile streng± of 0.4 g/den. 

Example 6 

26.25 Parts of a polypropylene oxide glycol of an average molecular weight of 
1250 were dissolved in 120 parts of N - methylpyrrolidone. 20 Parts of the soluaon 
were distilled off to remove readily volatile parts. After the addition of 4.9 parts of 
pure triethylamine the solution was added within 20 minutes, while cooling with ice, 
to a solution of 12 parts of sebacinyl chloride in 40 parts of chlorobenzene. After the 
mixture had been allowed to stand for 4 hours at room temperature, a solution of 
11.7 parts of N,N' - oxalyl - bis - [/3 - aminoisovaleric acid - (p - aminoanilide)], 6 
parts of triethylamine and 220 parts of N - methylpyrrolidone was added within 20 
minutes while cooling with ice. After reacting for several hours at room temperature 
the triediylamine hydrochloride was removed from the viscous solution by pressure 
filtration, the chlorobenzene was drawn off and the elastomer was 
precipitated with water, washed and dried. 45 Parts of an elastomer hav- 
ing a content of oligoamide of 25.6%, a relative viscosity ri rel. of 1.9, determined 
on a solution of 1 g of substance in 100 ml of o-chlorophenol at 20°C, and a soften- 
ing point of about 230°C were obtained. Filaments spun into water from a 46% 
solution in dimethylformamide had an elongation at break of 300% and an clastic 
recovery of 90% at an elongation of 100%. 

Example 7 

27.36 Parts of a copolyether of tetrahydrofurane and ethylene oxide in a ratio 
of 1:1* of an average molecular weight of 910 were dissolved in 120 parts of N- 
methylpyrrolidone. 20 Parts were distilled off to remove moisture. After the addition 
of 7 parts of pure triediylamine, the solution was added dropwise within 20 minutes, 
while cooling widi ice, to a cold solution of 12.65 parts of sebacinyl chloride in 30 
parts of N-mcdiylpyrrolidone. After 4 hours at room temperature, a second solution 
of 7.5 parts of N,N' - oxalyl - bis - [fi - aminoisovaleric acid - (p - aminoanilide)], 
4 parts of triediylamine and 150 parts of N - methylpyrrolidone was added under 
the same conditions. The batch was allowed to stand overnight at room temperature, 
the elastomer was then precipitated with water, washed and dried. 41.5 Parts of a pro- 
duct having a content of oligoamide of 17.6%, a relative viscosity of i? rel. of 1.7, 
determined on a solution of 1 g of polymer in 100 ml of a-chlorophenol at 200C, and 
a softening point of about 220°C were obtained. 

Example 8 

31.5 Parts of a copolyether of tetrahydrofurane and propylene oxide in a ratio 
of 1-1, having an average molecular weight of 1260 were dissolved in 140 parts of 
N - methylpyrrolidone. 30 Parts of solvent were distilled off to remove moisture. 
After the addition of 5.82 parts of triethylamine^ the solution was added dropwise 
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within 20 mmutes, while cooling with ice, to a soluton of 11.85 parts of sebacinyl 
chlonde m 40 parts of N-methylpyrroIidone. After 4 hours at room temperature, a 
second sccolutiwi of 8.43 parts of N,N' - oxalyl - bis - [fi - aminoisovaleric acid- 
{p - ammoanihde)], 4.55 parts of triethylamine and 160 pans of N - methylpyrrol- 
5 idone was added under the same conditions. After reacting for several hours at room 
temperature, the viscous solution was pressure-filtered, the elastomer - was- precipi- 
tated with water, washed and dried. 46 Parts of an elastomer having a content of 
oligoamide of about 18%, a relative viscosity ^ tel. of 1.6, determined on a solution 

tA u ^ l,?!!'^^^"*^.^".^^ ^^chlorophenol at 20X, and a softening point of 
10 about 230^C were obtamed. . 

EbCAMPLE 9 

25.33 Parts of . a copolyether of tetrahydrofurane and epichlorhydrin having a 
chlorine content of 17.1% and an average molecular weight of 1490 were dissolved 
It !?.P?^^^ ^ " meChylpyrrolidone. 20 Parts of solvent were distilled off. After 

15 the addition of 3.78 parts of absolute triethylamine the solution was added dropwise 15 
within 20 minutes, while cooling widi ice, to a soluton of 9.47 parts of sebacinyl 
chloride m 30 parts of chlorobenzene. The temperature was kept for 6 hours below 
+ 5<>C and tijen a second solution of 8.9 parts of N,N' - oxalyl - bis - [3 - amino- 
. isovaleric acid - (p - aminoanilide)], 5.7 parts of triethylamine and 170 parts of N- 
20 methylpyiTohdone was added withm 20 minutes. The batch was kept for 10 hours at 
a temperature below + lO^C and then pressure-fltered. A slight excess amount of 
methylamine and the bulk of the chlorobenzene were distilled oflF under strongly re- 
duced pressure at as low a temperature as possible. The product was precipitated with 

25 55o7^t l,'""* ?^ ^ ^^^^g ^ content of oligoamide 

25 of 22/o, a chlonne content of 10.5i%, a relative viscosity of 1.7, determined on a 

Sn'Jjlif.no/?'^'^'^^ ^ °^ tr^hlorophenol at 20°C, and. a softening 

point or about 220°C were obtained. 

Example 10 

„P tmn'^ ' ''"'y'^* S'y"! of an average molecular weight 

^iS ^^"i P'"* N-methylpyrroIidonc. 20 pfrts of solvent wfre 
distilled off under reduced pressure to remove moisture. After the addition of 3 44 
parts of absolute triethylamine the solution was added within 20 minutes, while cool- 

<5,lo^h^n'^. Afr'"""" ^.T °^ '""'""y^ ^ 35 parts of anhydrous 

3S n » °; x^J^f/ reacting for 4 hours at room tempcrajure, a Mcond solution of. 

f ormula ' " '"'P'"**'"?' aminoisSvaleric acid hydrazide) of the 35 

* * ^ .'.''.*■ ' 

CH, 

H»N-NH-<X>-CH,-C-NH-^0-C,H,-CO-NH-C-^ 

CH, ((h, , . .. 

(obtained from N,N' - terephthaloyl - bis - (4,4 - dimethyl - azetidine - 2 - one) and 

hydrazine hydrate m excess, melting point after crystallization, from water 26300), 

7n triethylamine ^nd 100 parte of N-methylpyrrolidone was added within 40 

20 minutes while coohng with ice. The batch was allowed lo.stand overnight at room 

teraperature and was then pressure-Wtered and precipitated with water afar removal 

of the chlorobenzene. The colourless rubber-like product was thorouahlv washed with 

A, ^^^r"^ v"" '^'^f % 34 P«ts Of an e&Tr having a 

45 content of oligoamide of about 31%, a relative viscosity , rel. of 2.3, determined on « 
a solution of 1 g of substance m 100 ml of o-chlorophenol at 20''C, and a softenine 
point of about 200°C. Filaments spun into water for a 50% solution in dimethylform- 
amide had an elongation at break of 400%, an elastic recovery of 80% at an elonga- 
tion of 100% and a tensile strength of 0.45 g/den. i^^ousa. 

50 Example 11 

„i ^ff ^ copolyester of adipic acid and ethylene glycol/propylene - 1,2- ^ 
glycol (1:1) having a content of hydroxyl groups of 1.77% and an acid number of 

^ - ""'AylpyfTolMooe. From the solution 20 parts 
of solvent were distilled off, 3:44 parts of pure triethylamine were added and after 

55 coohng the total solution was added dropwise within 20 minutes, whUe cooling with 55 
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ice to 8.6 pans of sebacic acid chloride. After, reacting for 4 hours at 10^ to IS^C a 
second soludon of 11.79 parts of N,N' - oxalyl - bis - [fi - aminoisovalcnc acid - 4- 
(4' - amino - diphcnyl) - amide] of the formula 

\ (obtained from 'N,N' - oxalyl - bis - (4,4 - dimethyl - azetidinc - 2 - one) and at 5 
least 2 moles of benzidine, melting point after crystallization from pyndme 317 O}, 
170 parts of anhydrous N - me±ylpyrrolidone and 4.55 parts of absolute triethyl- 
amine was, added within 20 minutes while cooling with ice. After reacung for. IQ 
hours at room temperature, the viscous solution was pressure-filtered and the product 
was precipitated widi water, washed and dried. 46 Parts of an elastomer having a W 
relative viscosity t\ rel. of 1.8, determined on a solution of 1 g of product m 100 ml 
of i?-chIorophenol at 20**C, and a softening point of about 230°C were obtamed. 

Example 12 

A solution of 40 parts of anhydrous polypropylene oxide glycol of an avwagc 
15 molecular weight of 4000, 2.33 parts of absolute triethylamine and 140 parts of N- 15 
methylpyrrolidone was added dropwise at 15<»C -within 30 minutes to 7 parts of 
sebacinyl chloride.. After reacting for 4 hours at room temperature a solunori of 9.31 
parts of N,N' - oxalyl - bis - ^ - arainoisovaleric acid - 4 - (4' - aminodiphenyl)- 
amide], 4 parts of triethylamine and 160 parts of N - mcthylpyrrohdone was added 
20 within 20 minutes. After 30 hours at room temperature, the elastomer was preapitated 
with water, washed and dried. 52 Parts of an elastomer having a relative viscosity 
rel. of 1.9, determined on a solution of 1 g of product in 100 ml of (Mdiiorophenol 
at 20°C, and a softening point of about 230*^ were obtained. 

Example 13 - 
25 -An anhydrous solution of 25.55 parts of a polypropylene oxide glycol of an aver- 25 

age molecular weight of 2100, 3 parts of triethylamine and 100 parts of N - mediyl- 
pyrrolidonc was added dropwise within 20 minutes, while cooling with ice, to a solu- 
tion of 8.6 parts of sebacinyl chloride in 30 parts of absolute dioxane. After 4 hours 
a second solution of 5.62 parts of N,N' - oxalyl - bis - [S - aminoyaleric acid - (p. 
aminoaniiide)], 3.63 parts of N,N' - benzene - 1,4 - disulfonyl - bis - [fl - ammo- ^ 
isovaleric acid - (p - aminoaniiide)] of the formula 

(obtained from N,N' - benzene - 1,4 - disulfonyl - bis - [4,4 - dimethyl - azetidinc- 
2-one] and 2 moles of /^phenylenediamine, melung point after ciystalhzatioa 
dimethylformamide/methanol 259°C), 4.55 parts of triethylamme and 180 parts of 
N - nietfavlpyrrolidone was added within 30 minutes at a temperature withm the 
ranee of + 5 to + 15^0. The batch was stirred for about 20 hours at room tempera- 
ture and the elastomer was precipitated or spun into water, if desired after prMSure 
filtration. 39.5 Parts of an elastomer having a content of oligoamide of about A, 
a softening point of about 200^C and a relative visasity i, rel of 2 4, detei^ine^^^^^^^ 
a solution of 1 g of elastomer in 100 ml of ^> - chlorophenol at 20°C Filaments 
spun into water from a 40% solution in dimethylformamide had an elongation at 
break of 1100% and an clastic recovery of 90% at an elongation of 100 /o- 

Example 14 • , 

xc In the mannep described in Example 13, a polyedier contammg terminal aad 45 

chloride groups was prepared by adding dropwise withm 20 minutes, while cooling, 
an anhydrous solution of 29.48 parts of a polypropylene oxide glycol of a /ndeciilar 
weight of about 2100, 3.64 parts of triethylamine and 130 parts of N - niethylpyrrol- 
idone to a solution of 8.6 parts of sebacinyl chloride in 30 parts of absolute dioxane. 
The saond solution consisted of 9.73 parts of 'N,N' - oxalyl - bis^^ - ammoiso- 50 
valeric acid - [4 - (4' - aminobcnzyl) - anilide] } of the formula 
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(obtained from N,'N' - oxalyl - bis - (4,4 - dimethyl - azetidine - 2 - one) and at least 
2 moles of 4,4' - diaminodiphenylmetiane, melting point after crystaDization from 
acetonitrile 238°C), 4 parts of triethylamine and 120 parts of N. - methylpyrrolidone. 

44 Parts of an elastomer iiaving a content of oligoamide of liy^^ a softening point of 

5 about 190*C and a relative viscosity of ij rcl. of 1.8, determined on a solution of 1 g 5 
substance in 100 ml of a-chlorophenol at 20<>C, were obtained. Filaments spun into 
water from a 50% solution in dimethylfonnamide had an elongation at break of 
480% and an clastic recovery of 90% at an elongation of 100%. 

Example 15 

10 An anhydrous solution of 29.4 parts of a poly - 1,2 - butylcne - oxide glycol of 10 

an average naolecular weight of 2100, l£ parts of triediylamine and 110 parts of N- 
methylpyrrolidone was added dropwise within 20 minutes, while cooling with ice, to 
a solution of 9.5^ parts of sebacinyl chloride in 30 parts of chiorobenzene and the 
batch was allowed to stand for 4 hours at room temperature. A second solution of 6.56 

15 parts of -NjN' - oxalyl - bis - \p - aminoisovaleric acid - (p - aminoanilide)], 3.29 15 
parts of N,N' - oxalyl - bis - [jS - aminoisovaleric acid - (p - hydroxy - anilide)] of 
the formula 

(obtained from N,N' - oxalyl - bis - [4,4 - dimethyl - azetidine - 2 - one] and 2. 

20 moles of p-aminophenol, melting point after crystallization from methanol 247°C), 20 
5 parts of triethylamine and 180 parts of N - methylpyrrolidone was then added 
under the same conditions. After about 20 hour^, the viscous solution was pressure- 
filtered, the chlorobcnzene was removed and the elastomer was precipitated. 44 Parts 
of a block polymer having a content of oligoamide of about 22%, a softening point 

25 of 210°C and a relative viscosity of v rel. of 1.6, determined on a solution of 1 g of 25 
substance in 100 ml of o-chlorophenol at 20°C were obtained. 

Example 16 

To a solution of 10 parts of sebacic acid chloride in 20 parts of dioxane an an- 
hydrous solution of 29.4 parts of a poly - 1,2 - butylene oxide glycol of a molecular 

30 weight of about 2100, 2.3 parts of pyridine and 110 parts of dimethylformamide was an 
added within 20 minutes at 0 to +5°C and the batch was kept for 4 hours at the 
said temperature. After that time, a solution of 5.15 parts of N,N' - oxalyl - bis- 
[iP - aminoisovaleric acid - (p - aminoanilide)], 5.15 parts of N,'N' - oxalyl - bis- 
[i0 - aminoisovaleric acid - - aminoanilide)], 4 parts of pyridine and 200 parts 

35 of dimethylforamide was added within 20 minutes while continuing cooling. A clear 35 
solution which became rapidly viscous was obtained. The batch was allowed to stand 
overnight at room temperature and the elastomer was then precipitated with water. 

45 Pans of an elastomer having a content of oligoamide of about 22.5%, a softening 
point of about ISO'^C and a relative viscosity ij rel. of 1.5, determined on a solution 

40 of 1 g of product in 100 ml of o-chlorophenol at 20°C were obtained. In the system 40 
N - methylpynolidone/triethylamine, a product of a relative viscosity rel. of 1.9 
was obtained. Filaments spun into water from a 50% solution in dimethyl - form- 
amide had an elongation at break of 420% and an elastic recovery of 90% at an 
elongation of 100%. 

45 Example 17 45 

19.8 Parts of a copolyester of adipic acid, ethylene glycol and diethylene glycol 
having a content of hydroxyl groups of 1.61% and an acid number smaller than 1.5 
and 11.34 parts of a copolyether of tetrahydrofurane and propylene oxide in a ratio 
of 1:1 of an average molecular weight of 1260 were dissolved in 130 parts of N- 

50 methylpyrrolidone and 20 parts of solvent were distilled off to remove moisture. 50 
Aftec the addition of 4.55 parts of absolute triediylamine the solution was added 
dropwise within 20 minutes, while cooling with ice, to a solution of 10 parts of 
sebacinyl chloride in 35 parts of absolute tetrahydrofurane. The batch was stirred for 
4 houn at room temperature and a solution of 9.8 parts of -N,N/ - terephthaloyl- 

55 bis - [|p - aminoisovaleric acid - (p - aminoanilide)] of the formula 55 
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(obtained fmm 1 mole of N,N' - terephthaloyl - bis - (4,4 - dimethyl - azetidme - 2- 
one) and 2 moles of p-phenylenediamine, mdtmg point after oTStallizanon from 
diinethylformaniide/methanol 297«C), 170 parts of anhydrous N - methylpyrrol- 
idone mi 4.55 parts of absolute tiiethylamine was then added under the same con^- 
5 ■ tions After some hours the viscous solution was pressure-filtered and the produa was 5 
precipitated with waten, washed and dried. 47 Parts of an elastomer haying a con- 
K oligoamide of 2 %, a softening point of about 220=C and a relative viscosity 
5 rL of 1 Metermined on a solution of 1 g of substance in 100 ml of o-chlorophenol 

at 20°C, were obtained. ,(^ 
,0 Example 18 . . 

In the manner described in the preceding Eicamples a polyether contammg ter- 
minal acid chloride groups was obtained by adding widiin 20 minutes, while coohng 
^ice, an anhydrous solution of 34.65 parts of poly - 1,2 - butylene oxde glycol of 
a moIeTular weight of 2100, 130 parts of N - methyl - pyrrohdone - (2) * parts 
IS of trietfiylamine to a solution of 10.4 parts of sebacmyl chlwide m 35 parts of chloro- 
benzene The second solution consisted of 8.07 parB of N,N' - oxalyl - bis - [fi- 
aminoisovaleric acid - 4(4' - aminodiphaiyl) - amide], 2.93 parts of m - tot- 
pbthaloyl - bis - - aminoisovaleric add - (/9 - hydroxyethylamide)] of the formula 

20 (obtained from N,N' - terephthaloyl - bis- (4,4 - dimethyl - azetidine - 2 - one) and 20 
2 moles of ethanolamine (melting point after crystallization from water 209 C), 120 
parts of N - methylpyrroUdone - (2) and 5 pans of triethylamine. 51.1 Parts of an 
dastomer having a content of oligoamide of about 21%, a softening point of about 
220°'C and a relative viscosity tj rel. of 1.2, determined on a solunon of 1 g of suD- ^ 

25 stance in 100 ml of a-chlorophenol at 20°C, were obtained. 

Example 19 

A polyedier containing terminal acid chloride groups was prepared by adding 
within 20 minutes at +10°C an anhydirous solution of 31.05 parts of poly - 1,2- 
butylene oxide glycol of a molecular weight of about 2100, 3 54 parts of triethylammc 
and 100 parts of N - methylpyrroUdone - (2) to 11 parts of sebacinyl di londe. The 
mixture was heated for 4 hours at 40<^C. Then an anhydrous solution of 130 parts of 
N - methylpyrroUdone - (2), 5.6 parts of triethylamine and 9 parts of the reacuon 
product of N,'N' - oxalyl - bis - pyrrolidone - (2) and p - ammobenzylamine was 
added at + lOOQ The said reaction product obtained at room temperature from i 
mole of N,N' - oxalyl - bis - pynroUdone - (2) and 2 moles of //> - aminobenzylammc 
in dimethylfotmamide was a mixture of the foUowing three diaminoamides: 

TTie mixture contained 18.6% of total nitrogen and 7.78% of ^^sjc nitrogen and 
had an average molecular weight of 360 and a sohdifiration ppmt of 166 to 169 U 

40 After reacting for 20 hours at room temperature m one mstance and, m ano^er 

instance, for 5 horns at 50^0, the viscous solution was pressure-filtered, die elastomer 
was precipitated widi water and dried. 47 Parts of a po^mer having a content of 
Smide of about 19%, a softening point of about 240^0 and a relauve viscosity 
freH 2.1, detemiined on a solution of 1 g of product in 100 ml o o-ch lorophenoi 

45 at 20°C, were obtained. The elastomer was wet spun from N-me±ylpyrroUdone. « 

EXAMPLS 20 



35 



50 



A polyether containing tenminal add chloride groups was obtained by adding 
within 20 minutes at +10°C an anhydrous solution of 29,4 parts of poly - 1,2- 
bSene oxide glycol of a molecular weight of about 2100, 3.24 parts o triethyl- 
amUie and 80 parts of N - methylpyrroUdone - (2) to 10 parts of sebaanyl chloride 50 
The batdi was heated at 40^0 for 4 houn. After that ame an anhydrous solution of 
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200 parts of N - methylpyraolidone- - -^2), 5.06 parts of triethylamine, 5.15 parts of 

NjN' - oxalyl - his - [fi - aminoisovalcnc acid - (m - amino - anilidc)] and 4,02 parts 

of the reaction product of N,N' - tcrcphthaloyl - bis - pyrrolidonc - (2) and p- 

phenylenediamine was added at room temperature. The said reaction product which 

5 had been obtained from 1 mole of N,N' - tereph±aloyl - bis - pyrrolidonc - (2) and 5 

2 moles of p-phenyienediamine in dimethylformamide at 120°<i was a mixture of 

the following three diaminoamides: 

10 //x^'-(^m'^-(^a»-m'(^-mz 10 

The mixture contained 16.1% of total nitrogen and 7.58% of basic nitrogen 
and had an average molecular weight of 370 and a decomposition point of 310 to 
315°C. After reacting for 20 hours, the product was precipitated with water, washed 
and dried. 43 Parts of an elastomer having a content of oKgoamide of about 20%, a 
15 softening point of about 260°'C and a relative viscosity ij rcl. of 1.6, determined on 15 
a solution of 1 g of product in 100 ml of N - methylpyrrolidone at 20°C, were 
obtained. The produa was wet spun frx>m N-methylpyrrolidone. 

Example 21 

An anhydrous solution of 18.63 parts of poly - 1,2 - butylene oJtide glycol of a 
20 molecular weight of about 2100, 70 pans of N - mediylpyrrolidone - (2) and 2 parts 20 
of triethylamine was added dropwise within 30 minutes at room temperature to 4.78 
parts of sebacic acid chloride. The solution was heated for 3 hours at 50°C. Then 
a second solution of 80 parts of N - methylpyrrolidone - (2), 2.5 parts of triethyl- 
amine and 5.76 parts of N,N' - terephthaloyl - bis - - amino - - phenyl - prop- 
25 ionic acid - (p - aminoanilide)] of the formula 25 

(obtained from 1 mole of .N,K' - terephthaloyl - bis - (4 - phenylazetidine - 2 - one) 
and 2 moles of /r-phenylenediamine, melting point after crystallization from di- 
methylformamide/methanol 326°'C) was added at room temperature. After reacting 

30 for 15 hours at room temperature the viscous solution was pressure-filtered, the elasto- ,30 
mer was precipitated with water and dried. 27 Parts of a product having a content 
of oligoamide of 21%, a softening point of above 260°C and a relative viscosity 
T) rel, of 1.5, determined on a solution of 1 g of product in 100 ml of N - methyl- 
pyrrolidone at 20°C, were obtained. The elastomer could be spun from N-methyl- 

35- pyrrolidone. 35 

Example 22 

An anhydrous solution of 20.2 parts of poly - 1,2 - butylene oxide glycol, 80 
parts of N - methylpyrrolidone - (2) and 2.2 parts of triethylamine was added drop- 
wise at +20°C within 20 minutes to 9.56 parts of sebacinyl chloride. The solution 
40 was heated at 40^ for 4 hours. Then a second solution of 140 parts of N - methyl- 40 
pyrrolidone-(2), 6.1 parts of triethylamine, 8 parts of NjN' - terephthaloyl - bis - Qff- 
amino - isovaleric acid hydrazide) and 2.3 parts of N,N' - (diphenyl ether - 4,4'- 
dicarboyl) - bis - - aminoisovaleric acid - (4 - aminoanilide)] of the formula 

45 (obtained from 1 mole of N,N' - (diphenyl edier - 4,4' - dicarboyl) - bis - (4,4 - di- 45 
methyl - azetidine - 2 - one) (melting point WO^C) and 2 moles of p - phenylene- 
diamine, melting point after cryscallizaticm from dimethylformamide/ether 250^, 
was added at + 20°C. 

After reacting for 20 hours at room temperature, the viscous solution was pres- • 
50 surc-filcered, the product was precipitated with water, washed and dried. 37 Parts of 50 
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aa elastomer having a content of oligoamide of about 29.7%, a softening point of 
about 160°C and a relative viscosity r) rei, of 1.9, determined on a solution of 1 g of 
product in 100 ml of o-chlorophenol at 20^C, were obtained. The elastomer couLd be 
spun into water from a 477^ solution in dimethyi-formamide. 

5 

Example 23 

In a kncader provided with cooling means 4.26 parts of azelaic acid dichlonde 
were placed. At a temperature of +5°C an anhydrous solution of 20.8 parts of a 
polyester of adipic acid, ethylene glycol and diethylene glycol (molar ratio 1:1) 
10 having a content of hydroxyl groups of 1.62% and an acid number of 1.28, 2-2 parts 
of trieihylamine and 25 pans of N - methyl - pyrrolidone - (2) was added withm 30 
minutes. After reacting for 4 hours at room temperature, 6.36 parts of N,N' - o?alyl- 
biS' \P ' amino - isovaleric acid - [N" - (4' - aminobenzoyl) - 4 - ammoanilidej } 
of the formula 

15 . ^ 

(obtained from 1 mole of 'N,N/ - oxalyi - bis - (4,4 - dimethyl - azetidine - 2 - one) 
and 2 moles of N - (4 - aminobenzoyl) - p - phenylenediamme, melting point after 
crystallization from dimethylformamide/methanol 327°C) were sprinkled m a solid 
form and admixed by kneading and then 2.53 parts of triediylamme were added 

20 dropwise within 20 minutes while cooling. After kneading for 6 hours, the product 
was washed with water and dried. 30 Parts of an elastomer haymg a content of 
oligoamide of 21%, a softening point of about 270° C and a relative viscosity 17 rel 
of 2A determmed on a solution of 1 g of product m 100 ml of o-chlorophenol at 20 C 
were obtained. Filaments spun into water from a 33% solution m dime±ylformamide • 

25 had an elongation at break of 70Q%, an elastic recovery of 95% at an elongation of ^3 
100% and a tensile strength of 0.5 g/den, 

WHAT WE CLAIM IS : — v w 

1 A process for the manufacture of an elastomenc block co-polymer which com- 
prises ueating, in the presence of an acid-binding substance, a polyether and/or a 

30 polyester dicarboxylic acid halide or disulphonic acid halide having an average mok- 
cular weight in the range of from 500 to 5000 and a softenmg point less than 60 
if desired tose±er with up to 400 mol %, based on the amount of the acid halide 
or halides, of a simple dicarboxylic acid halide, with from 10 to 50% by weight cal- 
culated on the total weight of the reactants of an oligoamide having a rnolecular 

35 weight of at least 230 and containing a terminal group capable of bemg acylated. 
''2. A process as claimed in claim 1 carried out in solution. 
3 A process as claimed in claim 2, wherein the solvent is chlorobenzene, dioxane, 
acetonitrile, dimediylformamide, dimcthylacetamide, phosphoric acid - tris - di- 
mcthylamide, N - methylpyrrolidone or a mixture of any two or more of these sub- 

40 stances. 

4. A process as claimed in any one of claims 1 to 3, carried out at a temperature 
intherangeof from -20io +80°C. , . , • • 

5. A process as claimed in claim 4, wherein the temperature is m the range ot 

from 0 to 30^.^ claimed in any one of claims 1 to 5, wherein a polyether and/or a 45 
polyester dicarboxylic acid halide is used and wherein the polyether and/or the poly- 
ester dicarboxyHc acid halide has been prepared by the reaction between a polyether 
and/or a polyester containing a terminal hydroxy group and from 1 to 2 moles ot a 
dicarboxylic acid halide or phosgene. ^ . . x ^ ai cn 

i;o 7 A process as claimed in any one of claims 1 to 5, wherein a polyether and/or a 50 

polyester dicarboxylic acid haUde is used and wherein the polyether and/or the poly- 
ester dicarboxylic add halide has been prepared by the reaction between a polyether 
and/or a polyester containing a terminal hydroxyl group with at least 2 mols of a di- 
carboxylic acid halide or phosgene. „ ^ - . y -a u«im- Jc « 

55 8/ A process as claimed in claim 6 or 7, wherein the dicarboxylic acid halide is 5> 

sebacic acid halide. . 1 u-. /«• 

9 A process as claimed in any one of claims 1 to 5 whcrem a polyedier and/or 
polyester disulphonic acid halide is used and wherein the polyether and/or the poly- 
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ester disulphonic acid haiide has been prepared by the reaction between a polyedier 
and/or a polyester containing a terminal hydroxyl group with from 1 to 2 moles of a 
disulpfaomc aad haiide. 

10. A process as claimed in any one of claims 1 to 5, wherein a polyether «nd/or. 
a polyester disulphomc acid haiide is used and wherein die polyecher and/or the poly- 5 
ester disulphonic acid haiide has been prepared by the reaction between a polyether 
and/or a polyester containing a teiminal hydroxyl group with at least 2 moles of a 
disulphonic add haiide. 

11. A process as claimed in any one of claims 1 to 5, wherein a polyether and/or 
a polyester dicarboxylic or suiphonic acid haiide is used which has been prepared from ID 
a polyether and/or a polyester containing a tenninal carboxylic acid or suiphonic acid 
group and a halogenating compound. 

12 A process as claimed in claim 11, wherein the halogenating compound is phos- 
i« ^^.'^u'. -i^"^ chlonde, phosphorus oxychloride, phosphorus pentachloride, phosphorus 
i:> trjchlonde or a bromide corresponding to any of the aforementioned chlorides 15 

13. A process as claimed in any one of claims 1 to 12, wherein a polyedier di- 
cwboxyltc or disulphomc acid haiide is used and wherein the polyether is a copoly- 

14. A process as claimed in any one of claims 1 to 13, wherein a polyedier di- 
carboxyhc or disulphomc acid haiide is used and at least some of the oxygen atoms in 20 
the polyether have been replaced by sulphur atoms. 

15. A process as claimed in any one of claims 1 to 14, wherein a polyester dicarb- 
oxylic or disulphomc acid haiide is used and -the polyester is a copolyester 

16. A process as claimed in claim 15, wherein the copolyester is a copolyester 
of adipic acid ethylene glycol and 1,3 - butanediol of adipic acid, phthalic acid and 25 
ediylene glycol or of terephthalic add, ethylene glycol and polyediylene oxide glycol. 

17. A process as claimed m any one of claims 1 to 16, wherdn the oHgoamide is 
me product of a transaraidation reaction between a N,N' - acyl - bis - lactam or a 
derivative thereof and a compound capable of being bis-acylated in which one of the 
groups capable of bemg acylated is a primary or secondary amino group 30 

18. A process as daimed in daim 17, wherdn a N,N' - acyl - bis - B - lactam 
or a derivative thereof is used. ^ 

19. A process as dauned in claim 18 wherein NyN' - oxalyl ^ bis(4,4 - dimethyl- 

20. A process as claimed in any one of daims 17 to 19 wherein the compound 
capable of being bis-acylated is one of die compounds hereinbefore described 

«,>,cro«" ^"1-"^ Claimed in any one of daims 1 to 20, wherein as acid-binding 
substance a tertiary organic amine is used. 

40 22. A process as claimed in any one of claims 1 to 20, wherein as acid-binding 40 

etSl^nH- I'i P^?^^"'/ ■ "^"^^^ ■ P^P^"^^^^' N,N . dimethylaniline,^^ 
ethylamme sodium hydroxide, sodium carbonate or magnesium oxide 

of the LLp'l^ hIrcL ^ ^^^^ ^ substantiaUy as described in any 

^ an« it ejastomeric blodc polymer whenever prepared by a process as claimed in 45 
any one of daims 1 to 22. 

25. A filament, a fibre a sheet, a fihn or any other shaped structure which com- 
prises an elastomeric block polymer as daimed in claim 23 or 24 

rnmp^!'Mn^r^"f' ^ ^^""1^^ an adhesivc or a thickening agent which comprises an das- 
50 tomcnc block polymer as daimed in claim 23 or 24. i^ - « 
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